Triterpenoid betunilic acid is extracted from outer bark of Biscofia javanica blume from Darjeeling hilly region and carried out transformative reaction to introduce oxadiazole moiety to ring A of the triterpenoid which was identified as 28-carbomethoxy lupan (2,3-c)-1′,2′,5′-oxadiazole. The derivative obtained has been selected for its antibacterial and fungicidal activity at different concentrations with respect to the parent compound. The structures of these compounds were established based on spectroscopic (UV, IR, NMR) analysis.
INTRODUCTION
Plant materials are on increasing interest for their applications in pharmaceutical, nutritional and cosmetic applications. They represent a source of active ingredients known for long times ago by its traditional uses for medical purposes. Plants are rich in active compounds or secondary metabolites such as alkaloids, terpenoids, steroids, glycosides, saponins, flavonoids and polyphenols, which are present in their organs such as leaves, flowers, bark, seeds, fruits etc. In recent years, the medicinal values of pentacyclic triterpenoids have been increasingly recognized and studied because of their anti-inflammatory 1 , hypoglycemic 2 , antibacterial 3 , antioxidant 4 , antitumor 5 , anti proliferative 6 , anti-HIV, anti-cancer 7 , antitrypanosomal 8 , antileishmanial 9 ,
anti-arthritic 10 , hepatoprotective 11 , cardiovascular 12 , and immunological adjuvant 13 activities. In the past decade, numerous reports indicated that pentacyclic triterpenoids exhibit various bioactivities. Among these triterpenoids, betulinic acid is of special interest due to its significant biological activity exhibited both by the acid itself and by its numerous derivatives 14 . A number of derivatives of it have also been prepared either to establish the structure of the compounds or to study the reactivity of such compounds towards some specific oxidizing and reducing agents 15, 16 . Synthetic transformations of natural compounds for the purpose of developing biological activity have become the basis of the scientific direction of perfect organic synthesis and natural product chemistry. The author is interested in the biological activity of the pentacyclic terpenoid betulinic acid and its derivativeto understand its mode of action, determining structure activity relationship (SAR) and making suitable derivatives with improved biocidal activity.
MATERIALS AND METHOD

Isolation of active Compound from the barks of
Biscofia javanica
First collected the bark of Biscofia javanica blume from Darjeeling hilly region, dried on sunlight and coarsely powdered. These powdered mass were extracted with toluene in a soxhlet apparatus for 36 hours. The solvents were then removed under reduced pressure and a sticky brown residue was obtained. This crude toluene extracts of the plant were then purified over a column chromatography using silica gel of 60-120 mesh using petroleum ether (PE) and ethyl acetate (EA) mixture as an eluent with increasing concentration.
Elucidation of the structures
All the melting points were determined by open capillary method and are uncorrected. The NMR spectra were recorded in CDCl 3 solutions at ambient temperature on a Bruker Avance 300 MHz-FT NMR spectrometer using 5 mm BBO probe. The chemical shift d values are given in ppm related to tetra methyl silane (TMS) as internal standard. The coupling constants (J) are reported in Hz. The IR spectra were recorded in Shimadzu FT-IR spectrophotometer in KBr discs.
Characterization of the isolated compound as Betulinic acid 1
Different fractions of isolated compounds were mixed and crystallized by chloroform and methanol mixture which gave white crystals m. .0 (C-3) and a carboxyl group at d C = 180.6 (C-28) in addition to ten primary carbon atom, five secondary carbon atom and five tertiary carbon atom. These data were identical to those five secondary carbon atom and five tertiary carbon atom. These data were identical to those reported for betulinic acid 18 .
Preparation of dihydromethylbetulinate 2
Betulinic acid is treated with diazomethane in ether and kept it overnight and the product obtained dissolved in ethyl acetate was shaken in an atmosphere of hydrogen in presence of palladium in charcoal catalyst for three hours until absorption of hydrogen ceased. Crystallization from a mixture of chloroform and methanol furnished colorless needle shaped compound m.p. Preparation of 2, 2-dibromodihydromethyl -betulonate 4 A solution of 3 in chloroform was mixed with dimethylsulphoxide. N-Bromosuccinimide (NBS) was then added to the solution with constant shaking so the residue was chromatographed over silica gel column. The chromatogram was developed with petroleum ether and elution with pet. ether: ethyl acetate (90:10v/v) furnished a single compound, by spectral analysis the compound is identified as 2, 2-dibromodihydromethyl betulonate 4.
Preparation of 28-carbomethoxy-2, 3-dioximinolu -pane 5
Compound 4 was dissolved in pyridine and refluxed with hydroxyl amine hydrochloride in ethanol. The compound obtained from the reaction was purified by repeated crystallization from chloroform-methanol mixture to obtain a white amorphous powder of compound A, analyzed for C 32 H 53 O 4 N 2 , IR spectrum showed peaks at 3200-3400 cm -1 (O-H) 1720 cm −1 (−COOMe). It exhibited UV absorption maximum at 220 nm (∈=5100). Mass spectrum of the compound showed molecular ion peak at m/z 529 [M] + the other peaks at prominence appearance at m/z 530, 531 (base peak), 424 
Assay of Antibacterial activity by the Disc
Diffusion method
One ml of 48 h old culture of the test bacterium was taken in a Petri dish of 90 mm diameter. Then 20 ml of sterile nutrient agar (NA) medium was poured in the Petri dish and shaken carefully to mix the bacterial suspension with the medium. The Petri dishes were allowed to cool. Filter paper discs of 5 mm diameter containing desired concentration of the test samples were placed on the surface of the solidified media and incubated at 37 o C in an incubator for 48 h. Diameter of the inhibition zones were measured and reported in Table 1 . In control sets, no chemicals were used in the filter paper discs but sterile distilled DMSO was used to soak the filter papers. The antibacterial activities were compared with ampicillin, a b-lactam antibiotic.
Assay of Antifungal activity
Fungi were grown on potato dextrose agar (PDA) medium at 28 ± 1 o C for mycelial growth. The fungicidal activities were determined using agar cup bioassay and spore germination bioassay. The purified eluents (10 ml) were placed on two spots 3 cm apart on a clean grease free slide and the solvent was allowed to keep for some time to evaporate. One drop (0.02 ml) of spore suspension (10spores/ml) prepared from 15 days old culture of the test fungi was added on the same place where the purified eluents were placed and subsequently evaporated. Compound 1 and 6 dissolved in DMSO (dimethyl sulfoxide) and five different concentrations were prepared (500 ppm, 400 ppm, 300 ppm, 200 ppm, 100 ppm). The studies were performed at 28±1 o C for 24 h under humid conditions in Petri plates and reported in Table 2 . Finally, after proper incubation period, one drop of a cotton blue-lacto phenol mixture were added to each spot to fix the germinated spores. The number of spores germinated were compared with that of germinated spores of control (where no chemicals were used). Moist chamber were used for germination of spores. The number of germinated spores were calculated based on an average of 300 spores per treatment. The antifungal activities were compared with streptomycin.
RESULT AND DISCUSSION
Antibacterial activity
Two different compounds oxadiazole derivative of 28-carbomethoxy lupan [2,3-C]-1', 2', 5'-oxadiazole 6 and the parent compound betulinic acid 1 were tested for their antibacterial properties against five different bacteria E. coli, B. subtilis, S. aureus, L. salivarius and P. aeruginosa.
From the result it was evident that significant inhibition of growth were observed both in the case of E. coli and Lactobacillus by all the concentrations of oxadiazole derivative of 28-carbomethoxy lupan [2,3-C]-1', 2', 5'-oxadiazole 6 with respect to parent compound Betulinic acid 1 tested in disc diffusion method. For oxadiazole derivative 6 maximum inhibition was observed at 500 ppm when tested on E. coli; the inhibition zone was 2.8 cm, but at 250 ppm and 100 ppm concentration the diameter of inhibition zones were 2.7 cm and 2.6 cm respectively. Thus there is a gradual increase in the zone of inhibition with the increase in concentration of the compounds. Similar results were also observed in case of the parent compound 1 at 500 ppm, 250 ppm and 100 ppm concentrations the diameters of inhibition zones were 2.5 cm, 2.4 cm and 2.3 cm respectively. Although the inhibition values were found relatively less with B. subtilis, S. aureus in comparison to E. coli and Lactobacillus but the trends of activity were found identical. The growth of inhibition zone with Pseudomonas was less compared to other microorganisms for both 6 and 1 and at 250 ppm for 6 it was not prominent. 
CONCLUSION
The derivative 6 showed better activity than parent compound 1. The introduction of oxadiazole moiety to ring A of the pentacyclic triterpenoid enhanced the activity of the compound obtained from natural sources. The present study will be extremely helpful to enrich the present knowledge about the structure activity relationship for this type of triterpenoid skeleton and encouraged the author towards a biological potential on a library of pentacyclic triterpenoids and their derivatives. 
